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mm 2 0 0 2 - 2 7 9 1 4 7 ^- v : 1/ 



o 




( i ) 



[ff*^2] — (1) (C^v^T, a!%«R/6\ 
y7x-jHXIit e r t - f^f-)V^hh Z. t *<WUt f&fjf Jfrm 1 tCfHIRO 

[fjf*«3] TIE-^ (2) 

Kb 2] 



o 




( 2 ) 



Rli7xi;H, i!l7x^iHX(j:t e r t - -7*)V&*&t 0 ) 
[1*^4] — ^ (2) Ki3V>T, MIR^ 7x^;H, 

->7xi;viXlit e r t-7f;vSt^^ih^#f tt-6»^3t:fetO 

[fflf*^5] — #55£ (2) T-Tj^^tL^-xy 7>^y^Kh'M 
7 7D^yF, (R) -1, 1' — kf — 2 —i~~7 1 — JIsJOlZF h U 7x-;l/7* 
77^t^y K#3ET, ^ >fc KnA-t + v K3Ui t e r t ;m K 
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ijf m 2 0 0 2 - 2 7 9 1 4 7 ^- V \ 2/ 

[If ^ 6 ] 7>^y-f FPJ'fvyn^y K*«, 7>^>h'J^y 7°n 

o 

Kb 3] 



o 




( 3 ) 



(^■K R(i7x-iH, t^7x^;HX(it e r t - y"^)V^^-f 0 ) 
[l»*^8] (3) tC&v>T, 1MR#\ 

->7x^;HX(it e r t - y^^^^h - <h £#$i<h 1-£Iif;Jtl 7 Hiefc^ 

[lf«9] 1**5 1 Xltn 2 IC|E«<7)-^ (1) -FTfsZH&itmS 
tt^ *° * v J. 7 > £ $Ht#J i 0 h £ t £ #fi 1 1" & If *5 7 X (i 

[»*Sio] »*^7XtiW^8^K*<o-«:^: (3) tr^^^ 
Kb 4] 




( 4 ) 



T?^$tL4jt^1± (2S, 3R) -2, 3-x,t^y-3-y7nAJfy^7' 



l±lffiE# 2003-3090912 



mm 2 0 0 2 - 2 7 9 1 4 7 ^- v : 3/ 

[0 0 0 1 ] 

^H^Offa^W^^^^tt (2S, 3R) -2, 3-x^y-3-v 

[0 0 0 2] 
[«^)Wf] 

ISttfiHK^f^tffl^, t e r t KD/t-t*'> K£fflv> 

/ct ran s - T U ^7 ;l/ =r - <b tlX (MxJ£\ 

It»l#BS) o 

[0 0 0 3] 

2, 3 - x,f ^ y - 3 - y ^ n a y ^ 7 'n t't > iOM^ft t L T 
ii, cis-2, 3 - - 4 - 7 x - - 7'^ > - 1 - ^ - iK7) R u O4 

£ffi^T^-/£t£@JHbU 3fc^J&14c i s-2, 3-^f^ry-4-7x-^- 

[0 0 0 4] 

[##^^cm 1 ] 

K. B. Sharp 1 ess, et. a 1 . , J. Am. Chem. S 
oc. 109, 5765 (1987) 
[##!*« 2] 

K. B. Sharpless, et. a 1 . , J. Org. Chem. 
, 50. 1560 (1985) 

immxm, 3 ] 

K. B. Sharpless, et. a 1 . , J. Org. Chem. 
, 46, 3936 (1981) 
[0 0 0 5] 

mm * mfc-f & tz & <o^m 
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fi&T^ofco #0xJ£\ tM*^ trans - T U )VT )Vu -;W<7)^@£lt&£^& 
[0 0 0 6] 
[0 0 0 7] 

® : T3B— *fi5£ ( l ) 

[0 0 0 8] 

[it 5] 



(jS'K Rli7x;^ lK7x-;HIIit e r t - r^S^-fo ) 
■C'^ $ *L h 7^7§t4 J- *° * V j. y > SNHfc, 

(D : TiE-*ss£ ( 2 ) 

[0 0 0 9] 

[it 6] 




( l ) 




( 2 ) 
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5/ 



<D : Tia-fe^ ( 3 ) 

[0 0 10] 

Mb 7] 



(D : Jtffi-^ ( 3 ) -e^ $ K h it^\^ ^->x^f ;H§ mit £ MftMIr 

&Zt£!WfflL£1-2>Tttt (4) 
[0011] 

Mb 8] 



■C^$*i*jfcfffitt (2S, 3R) -2, 3-x^y-3-y^nA^y^7° 

[0012] 
[0 0 13] 




( 3 ) 




< 4 ) 
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2002-279147 ^- V \ 6/ 

, MrfcMtzli^ (2S, 3R)-2, 3-x^v-l-7x^jV-3-y^D 
^^yn;^-i-*>, (2S, 3R) - 2, 3-x^y-l-ter 
t -7*^^-3 -vyn^-> ;u^ny<>- 1 (2S, 3 R) -2, 3 

-i*^y- 1 - (4-^ h^y7x^;i/) - 3 - ">y O^^r y^^DyO- 1 

[0 0 14] 

& c: # -2) o 

[0 0 15] 

*3&9!tf>±8BHBS£ (2) -e^$*L*:r.y ^Sfl^fiS^vi £ LT(i#KPl 
h7x;>^^f^ tert - "7^ ;l/ y- f- >co «> 'J ;i/-x y-^x-f ;i/^'jf 
[0 0 16] 

*3&H!o±i£— «s£ (1) -e^^tL^a^K^rvJiy >ii#oiit:iorii 
> K h 'M 7 7*n-f^y h\ (R) -1, l-k'-2-t7HJK 

[0 0 17] 

j3V>T, ^^tRJS^M"5Tit£& v > * J 4 Kh'J^V y°n v 
K L T it , # ±^#« + v K Xfrii \z Ufet SiOtii^^ jtf 
iL<ti7>^>f'J^y7n v b\ ^;rn*7Af^7 y n *° ^ v K 
x-$> 0 , £ L < f± 7 > * > h V 4 y 7°n «> K-e* & 0 

[0 0 18] 

^^tcijv^T, ^mitas^£ffi-f <?> y > ? y K h >; y y y°n ^y k £ 
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4$£ 2002-279147 ^- 9 J : 7/ 

o 7>*/>f K f 'H y ^n#y Koftffllt LTIi, Steffi ^£±fa-fe£ 

(2) -c^sna xy ^staMMiatL-c, a#o. lw-aotHfit 

& o 

[0 0 19] 

^HJ3lc£>V>T, ^^kRl&Uffiffl-r* (R) -1, 1' -lf-2-t7h 

fft L<lil-1. 5*^*t?*4 0 
[0 0 2 0] 

(out Rit-{:fffltl)7 >^ > h >; ^ yyo^ v KWfLt, i-5-=e;w* 
[0 0 2 1 ] 

r t - M Fn/\- ^ ~> K(Oil±, ^IMStC 9 > * > 4 V 7°n # 4r v 

[0 0 2 2 ] 

#f|i5§ K v> ^BfcftSfc K ^LT«, 5^/>f Kh'H V *° -> 
h\ (R) -1, 1 -If- 2 -7^-7 h 'J 7x^^7^7^ >t^ry K 

n Kn/^-t + y KXH t e r t Kn/<-t*y Kfc fcig-g-L-CftMR 

&ffiKift*&L&£££fi : otiiw U ili:7^ >t Kn/N-t + y K3Ui t e 
r t -7'f-;Hi Fo/N'-t^ry K£#*SU* K^M^^S LRJE&fT o T 4 

[0 0 2 3] 
[0 0 2 4] 
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mm 2 0 0 2 - 2 7 9 1 4 7 ^- y : 8/ 

7t Kn77> (I^TTHFi:B&t) , yxf ^x-f ;K V ~fn tf;u^- 

THFti^o 

[ 0 0 2 5] 

^f^-fc^T, ^mftSJS^fiwSSi: Ltli, -3 0°C~3 0°C<7)^ 

±!E-fe£ (1) x^£;a£^-/£t4^* 0 ^ yxy 
fo*%^mB.-£%htMZ\i^ - 1 0-2 ortwii^ti Lv> 0 
[0 0 2 6] 

[0 0 2 7] 

5£ (1) t^$ti^^iStti^yi7 >*H^ 0 
[0 0 2 8] 

^0^O±ie-^ (3) ^7^^tL^^^t4i^Jrvi7;7"^if##<h LT 
fi, A^^fi, 7^x.;W (2S, 3R) -2, 3-x^->- 3 -y^nA 
Jry^7°nt°t^-h, 4-^ F+-/7xXjV (2S, 3 R) -2, 3 
+ y-3-y7nAiry;V7°net^-b, tert-W (2S, 3 R) 
-2, 3 - i*^y-3 - y7n^^y^7°n fcf**- h^tfmf hti& 0 
[0 0 2 9] 

*#&9i<a±fe— asss (3) x7T^fi^yt^]±^t°^^^7,^)H^mwmm 
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[0 0 3 0] 

m- ^ n n * ^ > t: KnA'-t^y K^t^W <b *u 
[0 0 3 1] 

itzmtxmmir&wntmit, fcBizm^&±m—fc$: (1) t-^^t^^ 

[0 0 3 2] 

«^<75±!2-f£^ (3) T^$tL^^^f4i^JrvJ:^x;i/|f*#60^jt 

jlUt, v^nn^^>, l, 2-v^nni^>\ ^nn^^A, ^>-tf 
Mw.x>\ ^;i^>-tr>^£i£ffl U &j£Kffi^&±f£— (i) -e^ 

[0 0 3 3] 

K^t&a££JK&Wfia£ LTli, ^^fflv^±lE-|^ (l) x^K& 
[0 0 3 4] 
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[0 0 3 5] 

#fle«:Jn7K53-)PP-r*i t «t *K _tifi-feS; (4) T^SfL* (2S, 3 R) - 
2, 3-i^y-3-y^nA+y^/net>K^#-6 0 h ^ 

[0 0 3 6] 

*|&9!tf>_tlii— *b5 (4) -C^SfL* (2S, 3R) -2, 3-i-f+y-3 
tf y^A, 7K#Hfc-fc y^A, TfcBHt -7 ^* * v -y A\ 7jc@£f hn>f-)A ^7i ? ^ 
[0 0 3 7] 

*!6WO±fB— (4) -C^£*l& (2S, 3R) -2, 3-i*"*v-3 

- v ^ n ^ * is )v y u if * > it (7) nm izmm -r & <o m it , iz m v » * ±i e 

-«b£ (3) ^$n&jfe^«14i*^5/i^-r^SI*fl5:tc^L-C, ii# 1 ~ 4 

-r & & <7) -e t± & v> #\ sj& ^ffl ^ & yt^tsnx- *^yi7f -r & 

[0 0 3 8] 

*H^O±=S— |^ (4) (2S, 3R) -2, 3-^#*v-3 

- v ^ n ^ * v ;v 7° n M * > m^Mdi K m L T <D EJ&MMR W m it ^ # K ISje 
t4^flii^ s , il#-5 0 C-3 0°C, 1-1 2mffl~?Rfol±3E%£1r2> 0 

[0 0 3 9] 
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&m 2 0 0 2 - 2 7 9 1 4 7 ^- v I 11/ 

^m<D±.U— ^ (4) XTfiZIXh (2S, 3R) -2, 3-^*K*v-3 
- v ? n ^ v ;i/ y n tf * > ^<7) » t L T fi , ft bz Ksgf & & <7) -e 

<h 0 §lft^?>ft^f&14 (2 S, 3R) -2, 3-x^y-3- 
[0 0 4 0] 

*&W1,Z£ 19. jfc^jStt (2 S, 3R) -2, 3 -yn^> 

^^-e-^ffS't'K^ ^D f n-?-tLt><7>iififi<jn«t i)^'&«it^ffi*«it'K$n 

[0 0 4 1 ] 

ifz^mKis^x, ttmtRj&K&^rwmi&frt Lxozmztiz (r) 

-l, l' -e-2-t7l>-;^, (S) -1, l' - tf- 2 —f -7 h 
t§ftx.Sli:t:«ti), ^l&BJO^^tti^WH^Hs^ (2R, 3S) 

[0 0 4 2] 

ti Z> i> <D X It & v > 0 is < b^tr co 5M7f Co^tfi Tf LHILf: 0 
[0 0 4 3] 
(1H-NMRI -NMRiiJ^) 
V a r i a nS^G e m i n i - 2 0 0 £l£fflo 
[0 0 4 4] 

Perk in E 1 me r|2 0 0 0 FT- I R^ffflo 

bjZ^m- 8 o b zmm 0 
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&m 2 0 0 2 - 2 7 9 1 4 7 ^- v : 12/ 

atm±m) 

mmmimm sepa-3oo zmm 0 

[0 0 4 5] 

i 

ifn- h&^W^i^;^ 2 0 0 0ml ^)3oP77^3^g|iJR 
tz'ik, itLt:y^fyynt c Jl/7r/ (9 8. 3g, 9 7 1mmo 1) MTHF 
(5 4 0ml) £tt&<^- 7 0°CW<%ULt2o >X^*T~ ZtllZ n -7^ & 
( 1 5 %^^r+h>v#ffl, 394g, 922 mmol) £l0 5WtT^TU £ 

y>(116. 7g, 971mmol) ^iTL, EiaKT? 3 B#M«# Lfc&, 
OA.Jft>^;v^y7^ft K (9 9 . Og, 8 8 3mmol) £«k 

[0 0 4 6] 

m&&~T&.. 0 o CU^iPL^I&fP(7)^bT>^^^A7Kv§m (2 8 7 g) lift. 

JBWLZmtt, mtJ-f-)^ (8 9 0m 1 X20) X~mti\. ll«i©7^K- 
[0 0 4 7] 

iTo- h&tt'a^TSrflix.*:, 2 0 0ml<03oP77^3|;H?,n/:7^ 
K- ;H§* fcUkXfy >7UU*9> (2000ml) £ft&*, 0 °C KJ$*pa>&, 
Ztuzmtiffi. ( 1 0 0 g, 1. Olmol) £»U MS"? 1 I^WRjcSSrff o 

[0 0 4 8] 

RJfc#7&, 7K?5fe ( 5 0 0 m 1 X 2 HI) . l&ftOfiWTfcSfcif*- ( 2 0 0 m 1 X 4 

in) > #-$u mm, My^m^^v^*^^- (^+h 

>/ftiftJi^;l/= 100/0-90/10, vol /vol) tffllf^ib: 
<t <9 aW^O 1 -7i^^- 3 - y^n^y^- 2 -7°n^>- l ( 1 

56. 5 g , 730mmol) (JR>$ 8 3 %) 0 

[0 0 4 9] 
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#M 2 0 0 2 - 2 7 9 1 4 7 ^- i? : 13/ 

it* : 5 o - 5 i °c 

MS (m/z) =214 [M + ] 

iH-NMR (2 0 0MHz, C D C 1 3) a\. 0 8- 1. 4 8 (m, 5 H) 
, 1. 60-1. 98 (m, 5H) , 2. 12-2. 38 (m, 1 H) , 6. 8 
2 (d, J=7. 8Hz, 1H) , 7. 02 (dd, J = 7. 8, 3. 3Hz, 
1 H) , 7. 38-7. 61 (m, 3H), 7. 86-7. 98 (m, 2H) 

!3C-NMR (50MHz, C D C 1 3) <? 2 5. 8, 2 6. 0, 3 1. 9, 
41. 0, 123. 3, 128. 3, 128. 4, 132. 4, 138. 1, 1 
5 4. 7, 191. 1 

IR (KB r) : 2 9 2 1, 2943, 1663, 1614, 1443, 13 
65, 1273, 1234, 1019, 985, 6 9 2 c m-l 0 
[0 0 5 0] 

mmrn 1 

flSTn- 0 0 0ml W3oP77^n*atI»U 

ft. itLi:^j|€I/^a7-y-7"7 4A (2 0 0 g) , (R) -1, 1 * — tf 
-2-t7f-;i' (5. 98g, 20. 9mmoi) , MJ7x^f7^7^ 
^^vK (15. 8 4 g, 5 6. 9mmo 1 ) XtTTHF (9 5 0ml) £ft 
&fr%tffl£-tttZo ^v^'C: tit: 7 > ^ > h 'J V 7°n y K (6. Og, 19 
. Ommo 1) ©THF (4 0ml) U Ifit 1 IfriiffOf, $ 

^t:7^>t Kn/N'-^ + yK (8 0%iM, 6. 1 g, 3 2. lmmol) i 

[0 0 5 1 ] 

zmLfzzt o °c ?$$fi, mm^xmm Ltzi-y 

jl — )V- 3 - n^Jri/;u- 2 -~fu^.y- \ y (2 0 3. 3 g, 949 
mraol) OTHF (4 5 7ml) gl^llTD- H:ftM, 1 H^WsHfCfli 

[0 0 5 2 ] 

RlSffcTSfe, 3&#D<miltT>^^A;fo#$t (4 0 0ml) £«K 5 %Mc 
h 'J -7 A7jc?#?S (2 2 5ml) £«K * jft, tKI *^nn^> 



tBfiE#2 003-3090912 



&m 2002-279147 



^-v: 14/ 



(2 0 0m 1 X 20) -effiffi, mm, y'J*W7A^n7f^77^ 
*t>/SSif^= 100/0-95/5, vol/vol) X*mm-fZ>Zt 
Ci*)iW<D (2S, 3R) -1-7x^^-2, 3-x^y-3-y^n 
^y^7 , n/r/-l-t> (174. 8 g, 759 mmol) fcfcfc (JR^ 8 

0%) o 

[0 0 5 3] 

MS (m/z) = 2 3 0 [M + ] 

1H-NMR (2 0 0MHz, C D C 1 3) a 1 . 0 6 - 1. 5 8 (m, 6 H) 
, 1. 61-2. 00 (m, 5H) , 2. 96 (dd, J=3. 3, 1. 0Hz 
, 1H), 4. 09 (d, J = 1 . 0Hz, 1H), 7. 44-7. 67 (m, 
3 H) , 7. 9 7 - 8. 0 7 (m, 2 H) 

13C-NMR (50MHz, C D C 1 3) * 2 5 . 4, 2 5. 6, 2 6. 1, 
2 9. 0, 2 9. 5, 4 0. 1, 5 6. 4, 6 4. 2, 1 2 8. 1, 1 2 8. 7 
, 133. 6, 135. 5, 194. 6 

IR (KB r) : 2 9 2 7, 2853, 1690, 1598, 1580, 145 
0, 1230, 902, 703, 666 c m~l 

itmytm [«] D 20 =-4. 6° (c= 1. 1 1, chc i 3 ) 

HPLCiDa i ce HCh i ra 1 ce 1 OB-H (4 . 6mmIDX 
2 5 0mmL) , ^t>/^77°n^7-^=9/l (voljfc), 1. Om 
1 /m in, UV=254nm, 6. 9min (2 S, 3R), 7. 7min ( 
2R, 3 S ) , 98. 0%ee o 
[0 0 5 4] 

mmm 2 

%hfitz (2S, 3R) - 1 -7i-;u- 2 , 3 -J^^^v- 3 - n^Jf-> 
;V7'n^y-l-ty (4 0. 5g, 1 7 6mmo 1) , m-^nnj|$,if @| 

( 7 0 %*tit, 1 3 0 g , 5 2 7 mm o 1 ) , (8 5 0ml) 

, 5 5 °C-C 1 2 ISWSJSfctT o fc„ 
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[0 0 5 5] 

7 0 %MJt, 8 7 g , 353 mmol) ZKfcwLlzmn U 5 5°Ctl 2 MIS 
[0 0 5 6] 

R)£*rnJL m^i^'^-ip. 5%«it h ^A7Kv§nt (5 o o g) -e^ 

m^m-tuum^M^mitftn, m&^z^m, mmm^Tk (2 0 om 1 x6 

0 0/0-9 5/5, vol/vol) t*ffiSt^.:H:J: <9 g#j%<7>7 

(2S, 3R) -2, 3-x^Jry-3-v^nAdfv^7°nft^-h (3 
4. 7 g , 1 4 1 mm o 1 ) (W 8 0 %) 0 

[0 0 5 7] 

M & ! 5 9 - 6 0 °C 

MS (m/ z ) = 2 4 6 [M + ] 

1H-NMR (2 0 0MHz, C D C 1 3) <r 1 . 0 5 - 1. 5 2 (m, 6 H) 
, 1. 6 1-1. 97 (m, 5H), 3. 15 (dd, J = 3. 2, 1. 0Hz 
, 1H) , 3. 50 (d, J = l. 0Hz, 1H), 7. 08-7. 45 (m, 
5 H) 

13C-NMR (50MHz, C D C 1 3) <r 2 5 . 4, 2 5. 6, 2 6. 1, 
2 8. 8, 2 9. 3, 3 9. 5, 5 1. 9, 6 3. 0, 1 2 1. 1, 1 2 6. 1 
, 129. 4, 150. 1, 168. 0 

IR (KB r ) ! 2 9 3 1 , 2848, 1769, 1483, 1449, 12 
42, 1184, 1172, 1156, 972, 881, 777, 722, 69 

0 c m" 1 

VcMitnt [a] d 20 =+ 1 3. 5° (C=l. 08, CHCI3) 
HPLCiDaicellChiralcel OD-H (4 . 6 mm I Dx 
2 5 OmmL) , yy°u/iy~)V = 9/1 (volJt), 1. 0m 

1 /m in, UV=254nm, 5. 6min (2R, 3S), 7. 3min ( 
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2 S , 3R) , >99. 0%ee o 

[0 0 5 8] 

mmw 3 

ffiT a - hRlfmWmZmz-tz 2 0 0 0mlW3oP77^ai:> ggjfcffll 2 "C 
Wfcflfc? (2S, 3R) -2, 3 3 -v* n^^->;l/7° 

otf*^— h (5 4. 0 g, 2 1 9mmo 1 ) RZf* 9 J - )V (437ml) £ 
0°C^<t£PL/c o ^v»-ei*LJC4%07KBWk-t- h 'J ->A7K?§ift (2 5 0 
g, 2 5 0mmol) * 1 Bf ffljHtTifo&n U $ UraWC 2 ISfflRJt.fcffo ' 

[0 0 5 9] 

sisiSTife, >; >^-7K^f- h >; • 2^mm (3. 4 2 g ) *mnL?z& 

, mM 7K (2 5 0ml) fcgsilK v ^ n n ^ * > ( 5 0 m 1 X 4 0) ~C 

mm, ^-ev h ->a • 27K^nt/ (1 1 6 g) *mm\,tz'^ m 

( 5 0 m 1 X 4 0) itB, ^v^-C 1 0 %i£@£7Kv#$[ (2 0 0ml) 
JniU PH£3fcLfc|fe, mk^)^ (5 0m 1X30) fsm. ift>Wrt& 
££KJ: «®J<7) (2S, 3R) -2, 3 v- 3 - 1/ i/ v;i/-7 0 n 

b°^->m(2o. 5g) zntzo nhtitzmmm*n-^9y/Y)\s3-z'=2 

/i ( v o l / v o l ) x-m&&-rz m%<D ( 2 S , 3 R ) - 2 , 

3 - x>f^y - 3 - y^ DA^y;v 7 'n t't ^ (1 8. Og, 1 0 6 mm o 1 
) £f#fc (JR*M 8%) o 

[0 0 6 0] 

m £ : 6 4 - 6 5 °C 

MS (m/z) =17 0 [M + ] 

iH-NMR (2 0 0MHz, CDC1 3 ) <r 0. 9 8- 1. 4 8 (m, 6 H) 
, 1. 5 6 - 1. 9 4 (m, 5H) , 3. 03 ( d d , J=3. 1, 1. 0Hz 
, 1 H) , 3. 32 (d, J = l. 0Hz, 1 H) , 1 0. 8 5 - 1 1. 2 3 ( 
b r , 1 H) 

!3C-NMR (50MHz, C D C 1 3) <x 2 5 . 4, 2 5. 5, 2 6. 0, 
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17/E 



2 8. 7, 2 9. 2, 3 9. 4, 5 1. 4, 6 3. 1, 1 7 5. 2 

IR (KB r) : 3 0 0 9, 2929, 2851, 1715, 1638, 14 
48, 1252, 902, 882, 6 7 8 c m"l 
ittkitm [a] d 20 =+ 2 0. 8° (C = 1 . 04, CHCI3) 
HPLC :Da i ce HCh i ra 1 ce 1 OD-H (4. 6mmIDX 
2 5 0mmL) , ^^^fy / 4 V7°daV- )\</ \ 'J "7 npiS= 9 5/5/ 
0 . 5 ( v o 1 it) , 1 . 0ml /m in, UV=210nm, 6. 5min ( 
2R, 3S), 7. 2min (2S, 3R), >99. 0%ee 
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